Alterations of neuronal nuclear matrix and chromatin structure after irradiation under aerobic and anoxic conditions.
This study was undertaken to determine if structural alterations of the bulk chromatin and the amount of protein associated with the nuclear matrix in cerebellar neurons depend on radiation dose and a cell's state of oxygenation. After irradiation with 2.5 to 25.0 Gy under both aerobic and anoxic conditions, the sensitivity of the neuronal chromatin to m. nuclease digestion increase linearly with dose up to about 5 Gy, beyond which there was no further increase. The same increase in accessibility of chromatin to micrococcal nuclease digestion was observed when neuronal nuclei were irradiated at 4 degrees C. Neuronal nuclei were stained with propidium iodide (PI) for DNA and with fluorescein isothiocyanate (FITC) for protein, both before and after complete digestion with DNase I, and analyzed by flow cytometry. There was no change in either the PI (P greater than 0.4) or the FITC (P greater than 0.9) fluorescence of undigested nuclei after irradiation. For the DNase I digested nuclei, the PI fluorescence was unchanged after irradiation (P greater than 0.4), but the FITC fluorescence increased significantly (P less than 0.02). This increase in the FITC fluorescence was linear with dose up to about 5 Gy, beyond which there was no further increase. The flow cytometry results from DNase I digested nuclei were identical for neurons irradiated under aerobic or anoxic conditions, indicating that this phenomenon is oxygen independent. This increase in FITC fluorescence after irradiation was inhibited at ice-cold temperatures and probably reflects an increase in protein content at the nuclear matrix that requires metabolism. This may explain our previously observed resistance of nuclear matrix-associated DNA to digestion by DNase I. This protein increase at the nuclear matrix appears to follow "saturation" kinetics identical to that previously reported for repair of DNA strand breaks in cerebellar neurons. However, the exact molecular nature of this process and its role in DNA repair or cell survival remains to be determined.